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WINNER — First prize for floats in the inaugural parade in Washington went to the beautiful replica of Ponce de Leon’s ship which was sponsored 
da Citrus Commission. 


an imitation orange. 


Principal attraction of the colorful float was Miss America (Miss Neva Jane Langley of Lakeland) who rode on a huge throne 
t Maldarelli, Deland. 


Riding in the bow of the ship which rose and fell as the float rolled down Pennsylvaina Avenue was Ponce de Leon, portrayed 


Standing proudly in front of their first prize winner are members of the Citrus Commission who brought the float to Washington. 
t: C. V. Griffin, Howey-in-the-Hills, member; O. C. Minton, Ft. Pierce, chairman of the advertising committee; Frank Roper, Winter Garden, chairman 
mussion. 
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What Your University of Florida 
Agricultural Experiment Stations 
Mean to You 


Take a citrus tree. Give it a little of this and some more of that unt! 
you have a well-balanced tree-diet—and the result is fruit that con- 
tains more abundant health than ever before. Actually, Florida’: 
present citrus crop represents millions of dollars worth of health for 
the nation. 


Enjoy a 
PF’ Molti-Million Dollar Glass of Citrus 
Juice for Breakfast! 


But hardly more than 20 years ago things were different. Florida’s 
citrus groves were in trouble. Trees in some groves were turning yellow 
and the branches were dying. Many trees were bearing only one- 
fourth of their normal crop. 

Then scientists of the University of Florida’s Agricultural Experi- 
ment Stations tackled the mysterious problem. 

At first the trees were thought to be sick from unknown diseases. 
But after many, many experiments the scientists found that the trees 
were starved. Mostly they were metal hungry. They needed magne- 
sium, zinc, copper, manganese, nitrogen, and other elements not plen- 
tifully present in Florida soils. But this was only the beginning. The 
special diet needs of different varieties of citrus on differing soils had 
to be ferreted out. 

Soon the University of Florida Agricultural Experiment Stations 
were able to spell out the whole story for citrus growers who quickly 
made use of the scientific findings. 

As a result, Florida’s citrus production has been doubled in a few 
short years as an ever-widening market demanded our deliciously 
healthful citrus fruits. 

And so an ailing industry was saved and strengthened by the quiet 
men of science who devote their lives to better things for Florida 
through the University of Florida Agricultural Experiment Stations. 


IDEAL Fertilizers and FASCO Pesticides —Your Profit Combination 


ERT & TOOMER 


FERTILIZER COMPANY 


and Divisions 


FLORIDA AGRICULTURAL SUPPLY COMPANY 


Peninsular Fertilizer Works—Tampa ¢ Cartledge Fertilizer Company—Cottondale 
GENERAL OFFICES e@e JACQCKSONVILLE, FLORIDA 





for higher solids content... higher profits. . . 


* the most effective 


. and most economical 


citrus: scalecide 


' Parathion’ may be applied at any time of 
year without danger of decreasing. soluble 
solids content of fruit. And ‘you’ get all 
these advantages:" 


Exeelient control of purple and red scales, 
snew scale, cottony-cushion scale, 
mealybugs, aphids 


No reductien in sugar or Vitamin C: content 
No adverse efféct on degreening 

Less: shock to trees 

Less leaf drop 

Less dead wood 

Mueh better fruit color 

Does not accelerate granulation 


Coumspatible with nearly-all«spray- materials - 


Oranges with higher solids content’ get ‘better prices afthé con- 
centrate’ plants. The higher solids content of ‘citrts grown on 
parathion-treated trees means more profit per box to the grower: 


PARATHION INSECTICIDES ARE 
AVAILABLE FROM NATIONAL: MANUFACTURERS 


Consult local agricultoral authorities for suggestions 
on dosages and application procedvres 


‘ owe ks 
gransent " 


Manufacturer of } Perathion: Technical 
. ‘Agticultural Chemicals Division, 
Brewster, Florida: 
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Citrus Insect Control 
For February, 1953... 


During the cold weather of Decem- 
ber and early January there was ex- 
tensive defoliation associated with 
mite injury in some areas. In the 
Indian River District where purple 
mites were unusually abundant during 
the late Summer and Fall, numer- 
ous reports of defoliation following 
cold winds were received from groves 
where the mites had not been con- 
trolled. There have also been reports 
of leaf drop where rust mites have 
peen abundant on leaves, particularly 
in the southern part of the Ridge 
istrict. 

“Purple mite activity is not par- 
ticularly high at this time but there 
are indications that there will be an 
sucrease during February. Rust mite 
activity on leaves has been continu- 
ously high since mid-August. There 
has been decline in activity 
since a peak was reached early in 
December, but the level is still high. 
Activity is not particularly high on 
fruit at this time. 

Red scale activity is low at this 
time, as it has been all through the 
Fall and Winter months. Purple 
scale activity has declined somewhat 
during the past six weeks, but the 
average infestation is rather high, 
higher in fact than it was in July. 
The post bloom application of a scali- 
cide may be advisable in many groves. 
More definite advice on this point 
can be given next month. 

There has been a noticeable in- 
crease imu six-spotted mite populations 
during January, especially in the West 
Coast District. 

SPRAY PROGRAMS 

According to all indications, citrus 
trees will be in an unfavorable stage 
of growth for spraying during early 
February. Succulent growth is very 
easily injured by most spray mater- 
ials, as well as by the force of the 
spray, sO any spray containing toxic 
materials, which includes the miti- 
cides and scalicides as well as com- 
pounds of zine and copper, may cause 
some injury if applied when the 
growth is very succulent. 

The activity curves for red 


some 


scale 

*Written January 26, 1953. Reports 
of surveys by Harold Holtsberg, Co- 
coa; J. W. Davis, Tavares; K. G. 
Townsend, Tampa, J. B. Weeks, 
Avon Park; and T. B. Hallmon, 
Lake Alfred. 


indicate that there should not be 
many groves heavily infested with red 
scale, so there should be very little 
necessity for spraying during the next 
month for the control of that species 
of scale. But if in a few cases there 
is a heavy infestation, the crawlers 
are likely to settle on the young 
leaves and distort them. In such 
cases, a scalicide may be necessary 
before the growth matures. An oil 
emulsion at 1.3 percent actual oil in 
the dilute spray is usually safer than 
parathion on succulent leaves, es- 
pecially leaves that have almost 
reached normal size but have not 
hardened or become more or less 
mature. However, the possibility of 
cold weather following an oil applica- 
tion should be kept in mind. 

Purple scale infestations are rather 
heavy in some groves but unless there 
are very heavy infestations it may 
be advisable to wait until right after 
petal fall to apply the scalicide when 
either an oil emulsion or parathion 
can be applied without so much dan- 
ger of leaf injury, and when there is 
usually a high percentage of scale in 
the younger stages. However, if it is 
necessary to spray the grove, the 
same recommendations apply for pur- 
ple scale as for red scale control. 

Purple mites are likely to be the 
most serious problem during Febru- 
ary. In groves where the mites have 
not been controlled since early Fall 
it is likely that treatment will be 
needed this month. The safest and 
sprays are Othotran, 
Ovotran, Neotran or an oil emulsion 
at .75 percent actual oil. Either 
Orthotran or Ovotran should be ap- 
plied at 1 to 1% pounds and Neotran 
at 2 pounds per 100 gallons. DN Dry 
Mix should not be applied after the 
pinhead stage of growth because of 
injury to the foliage. DN 111 is safer 
than DN Dry Mix but it is too toxic 
for use on very succulent foliage. 
DN 111 should not be used before the 
become normal size and are 
more or less mature. Wettable sul- 
fur can be added to any of the above 
miticides except the oil emulsion. 


most effective 


leaves 


Rust mite control will be necessary 
in some groves and the safest mater- 
ials to use are wettable sulfur or sul- 
fur dust. Lime-sulfur is sometimes 
toxic to succulent foliage but % gal- 
lon per 100 gallons plus wettable sul- 
fur is fairly safe. 
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W. L. THOMPSON AND R. M. PRATT* 
CITRUS EXPERIMENT STATION, 
LAKE ALFRED, FLORIDA 


Aphid control may be necessary to 
some groves. If small colonies of 
aphids are scattered over the grove 
during early February or wher the 
young growth is an inch to two inches 
long, then treatments should be made 
to prevent a heavy infestation and 
serious curling of leaves. If the crove 
is sprayed when only a few aphids 
are found the period of contro! will 
be much longer than where ‘reat- 
ments. are delayed. Control w''l be 
difficult if treatments are delayed un- 
til many of the leaves are curled. 
One pint of nicotine sulfate pus 3 
quarts of an oil emulsion is an offec- 
tive aphicide combination and will 
also control purple mites. Tetracthyl 
pyrophosphate (TEP) and parathion 
are also effective aphicides but sould 
not be used with lime-sulfur or other 
sprays containing lime. Apply the 
TEP according to the manufactirer’s 
recommendations. Parathion is cffec- 
tive at one pound per 100 gallon 

If warm weather continues through 
February the growth may come out 
uniformly and if such is the case, 
aphid infestations may be light this 
year. 

For more detailed information refer 
to the 1953 “Better Fruit Program” 
or consult the Citrus Experiment Sta- 
tion at Lake Alfred or Fort Pierce 


WEST EUROPE SHOWS IN- 
CREASED SUPPLY OF CITRUS 
FROM U.S. COMPETITORS 


The supply of citrus fruit in western 
Europe, from sources competing with 
the United States, has expanded great- 
ly in recent years, according to a U. 
S. Department of Agriculture market- 
ing specialist who has returned from 
a 3-month study of marketing pros- 
pects for U. S. fresh and processed 
citrus fruit in 10 Western European 
countries. The study was made un- 
der the Agricultural Marketing Act 
of 1946. 

J. Henry Burke of the Office of 
Foreign Agricultural Relations states 
that a significant factor in the situa- 
tion is that practically all citrus fruit 
sold in Europe, including that from 
Spain, Israel, the Union of South 
Africa and the United States, moves 
to makret with subsidy aid. 

More than 30,000 plant diseases 
causes terrific losses in the U. S. 
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Publication office at Bartow, Florida. Entered as second class matter February 16, 1920, at the 
post office at Tampa, Florida, under act of March 3, 1879. Entered as second class matter June 
19, 1933, at the post office at Bartow, Florida, under act of March 3, 1879. 


Iron Chlorosis In Florida 


In Relation To Certain 


Citrus Groves ¢ ¢ ¢ Soil Constituents 


Recently an increasing number tree age, soil type, and incidence 
of mature Florida citrus groves on : } of iron chlorosis. 
deep, acid, sandy soils have been WALTER REUTHER AND Sampling Method 
affected with a chlorotic condition PAUL F. SMITH During the past six years, but 
of the foliage suggesting iron de- particularly during 1952, soil sam- 
ficiency. The chlorosis is associated ples were collected in the “Ridge’’ 
with dead and dark-colored, un- chlorosis within a few months after section of Florida. Samples were 
thrifty fibrous roots in the topsoil. +,eatment. obtained from groves as far north 
Affected groves usually have his- Pot experiments with young or- as the Weirsdale area in Marion 
tories of chronic acid soil condi- ange seedlings indicate that stunted County and as far south as the 
tions. Severely affected trees be- >,owth, unthrifty root development, Lake Placid area in Highlands Coun- 
come unproductive and die back. ang foliage chlorosis may be in- ty. Slightly more than half of the 
Previous work (5) indicates that duced by high cooper content of grove locations sampled were not 
this ‘“‘acid-soil chlorosis” or “iron oj] (9) or of nutrient solution affected with iron chlorosis, while 
chlorosis” is associated with a low (¢)_ especially when the pH is low. the remainder were affected with 
iron content of leaves, but it does 4 ditional pot experiments designed this disorder in some degree. The 
not respond materially to spray to study further the relation of samples cannot be considered a re- 
application of ferrous sulfate to pH, level of copper and other heavy presentative cross-section of Florida 
the foliage or to massive doses of metals, phosphate level, and soit grove soils because few soils from 
ferrous sulfate to the soil. Heavy type to growth of citrus seedlings the coastal citrus regions were in- 
liming of severely affected areas are in progress. So far, these tend cluded and a_ disproportionately 
usually produces gradual, but sub- to strengthen the conclusions pres large number of problem and old 
stantial improvement over a period iously set forth (9). groves were sampled. Nevertheless, 
of time (9). Recent studies by This paper summarizes data ob- some basic changes in nutrient com- 
Stewart and Leonard (7) indicate tained from analysis of more than position of Florida grove soils 
that application of relatively small 200 soil samples representing 21 which result from repeated applica- 
amounts of chelated iron to the soil virgin soils and the rest commercial tion of fertilizer and other mater- 
will effectively control this foliage grove locations. The elements cop- ials over the years are clearly in- 
— per, manganese, iron and phos- dicated. 
1. Presented at the 65th annual meet- Phorus were _ assayed. Previous Experimental Results 
_—, Nort 18k Je ae = tedion (8) indicate that these ele- The data summarized in Fig. 1 
fp ee Bureau of ments and zine have a strong tend- show that both copper and man- 
Engineering, Orlando, Fila, 2" “tural eney to accumulate in Florida grove ganese have a strong tendency to 
Acknowledgments : soils, while most of the other ap- accumulate in the topsoil of Florida 
_ a ae ee. possible | by plied nutrients do not. The ob- groves as they become older. The 


er = ee gmneane a jective of this study was to survey data summarized in Fig. 2 show 
dining soll samples. le competen 2 4 
technical assistance of Gustave Hrnciar the total content of these elements that most bearing groves have be- 


and Ge > r Je . , is ‘ ° : e ° 
eau Ee BI yg TT in Florida grove soils in relation to tween 100 and 500 pounds per 
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acre of each of these elements 
(expressed as oxides) in the top- 
soil. A few samples obtained from 
old groves contained between 600 
and 800 pounds per acre of each 
of these elements. In addition, Figs. 
1 and 2 indicate that copper has 
a somewhat greater tendency to 
accumulate than does manganese, 
since the level of native manganese 
is higher than copper and more 
manganese than copper has been 
used in common fertilizer practices 
during the past 10 or 15 years. 
The data summarized in Fig. 3 


show that there is little relation 
between total iron in grove soils 
and age of groves. Phosphorus 


tends to accumulate, as do copper 
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VIRGIN 1-15 16-30 31+ 
GROVE AGE IN YEARS 

Fig. 1.—Relation of grove age to 
mean total copper and manganese in 
topsoil. Virgin group consists of 21 
locations; standard error of mean for 
CuO=0.4 Ib., MnO=2.8 lbs. Age 1-15, 
35 locations, CuO—6.3, MnO=4.0. Age 
16-30, 48 locations, CuO—6.6, MnO=13.0. 
Age 30 plus. 78 locations, CuO=7.0, 
MnO=7.6. 
and manganese. The data sum- 
marized in Fig. 4 emphasize that 
total iron in soils varies widely 
from grove to grove. In general 


“sand soak” areas, poorly drained 
areas, and soils with grey or white 
subsoils are rather low in_ total 
iron, while soils having yellow or 
reddish-yellow subsoils are high in 
total iron (see also table 1). Even 
within the Lakeland series of soils, 
there is considerable variation 
among locations in total iron 
tent which appears to be fairly 
well correlated with color of the 
subsoil. There is also a wide var- 
iation in total phosphorus content 
of bearing groves. This is also 
true of virgin soils. While the 
average phosphorus content of the 
21 virgin samples studied is a little 
over 500 pounds of P205 (Fig. 3), 


con- 


THE CITRUS 











the range is from 160 to 1200 pounds 

of native P205 per acre-six-inches. 
The data presented in table 1 

permit comparison of the total con- 
40 
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Fig. 2.—Distributions of total copper 
and manganese concentrations in top- 
soil samples from more than 100 bear- 
ing Florida citrus groves. 
tents of certain nutrients in spe- 
cific grove soils as compared with 


adjacent virgin soils. These eight 
locations are typical of other com- 
parisons made. They emphasize 
the profound changes which have 
taken place in the composition of 
grove soils as a result of fertilizer 
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Fig. 3 Relation of grove age to 
mean total iron and phosphorus in 
topsoil. Standard error of mean for 
virgin group: Fe203=147, P205=—16. 
Age 1-15, Fe203=—96, P205=—30. Age 
16-30, Fe203—164, P205—46. Age 30 

plus, Fe203=69, P205=—39. 


treatment and other cultural prac- 


tices. Note that the grove soils 
generally contain more than 10 
times as much P205 as K20 in 
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spite of the fact that about the 
same or somewhat more K20 than 
P205 usually has been applied in 
common fertilizer practise in the 
past 30 years. This is due mostly 
to the much greater tendency of 
applied potash to be lost from the 
soil by leaching and crop removal. 
The elements calcium and magne- 
sium, like potash, tend to be lost 
from the soil readily (8). 

The data presented in table 2 
show that more than 85 percent 
of the accumulated copper and 
about 60 percent of the accumu- 
lated manganese in one old grove 
soil are confined to the top six 
inches. There is a somewhat more 
uniform distribution of accumuleted 
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Distributions of total iron 


concentrations in top- 
100 bear- 


Fig. +.— 
and phosphorus 
soil samples from more than 
ing Florida citrus groves. 
phosphorus, but still a sharp de- 
creasing gradient in phosphorus con- 
centration with increasing depth. 
Unlike the other three elements, 
iron shows no appreciable change 
in total concentration with _ soil 
depth in this particular grove. In 
samples from adjacent virgin soil 
supporting a native vegetation of 
oak and other hardwoods, no great 
differences in concentration of the 
elements assayed are to be found 
layers 


among the several _ soil 


sampled, 

The grove soil data presented in 
table 2 are typical of several other 
detailed profile samples taken to 
determine the distribution of these 
elements in relation to depth, How- 
ever, the copper content of this 
virgin profile is lower than that 

(Continued on page 10) 
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in severe \cases 


Remarkable figures, you say? Remark- 
able even in this day of “Jack and the 
Beanstalk"’ yields? 

We agree. And yet... 

Mere mathematics fail to tell the whole 
story. Sequestrene NAFe does increase 
citrus yields 5 to 10 times but more than 
that this formulation makes a truly signi- 
ficant contribution to agriculture: 

It corrects iron deficiency, a problem 
that has plagued farmers and scientists 
alike. 

The correction of iron deficiency is the 
beginning, the opening wedge that may 


lead to the solution of other mineral 
deficiencies. 


Combinations of Sequestrene and min- 
erals such as zinc, copper, manganese 
and magnesium are now being applied 
on an experimental basis. Progress has 
been satisfactory. 


There is much to do, much to learn. But 
the results to date, in the field of iron 
deficiency at least, are no longer merely 
‘‘interesting''—they are, instead, mak- 
ing the hopes of the early research 
stand up under the exacting demands 
of actual field conditions. 


Literature available on request: (1) technical bulletin on “Metal Complexes of Sequestrene in Plant Nutri- 
tion"; (2) pamphlet on ‘Iron Chlorosis in Citrus’; (3) paper by Ivan Stewart and C. D. Leonard on “Iron 
Chlorosis—lIts Possible Causes and Control”; paper by Louis Jacobson on “Maintenance of Iron Supply in 
Nutrient Solutions by a Single Addition of Ferric Potassium Ethylenediamine Tetraacetate”. 
*"Sequestrene" is the registered trademark of the product of Alrose Chemical Co., a Geigy Company. 
Geigy Company, Inc., Insecticide Division, are the exclusive sales agents for Sequestrene in the agricultural 
field. 


TCT Ewe Mel DDT INSECTICIDES 


GEIGY COMPANY, INC. 89 BARCLAY STREET N.Y. 8, N.Y. 


Aberdeen, N.C.; Byrlington, lowa; Colorado Springs, Colo.; Elkton, Md.; Fresno, Calif.; Houlton, Me.; Leland, Miss.; McGregor, Tex.; Orlando, Fla.; Walla Walla, Wash, 
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Pruning Citrus In Relation 
To Disease Contro 


Pruning is perhaps the least un- 
derstood of all horticultural prac- 
tices. It is based largely on the 
results of trial and error 
ments, so it is not surprising that 
methods used for one crop may be 
quite different from those used for 
The objectives in pruning 
fruit trees are largely 
concerned with fruit production. 
For example, the grower seeks to 
stimulate production of larger fruits, 
to regulate fruiting habits or to 
bring about other desirable changes 
such as invigoration or rejuvenation, 
fruiting habits of 
greatly influ- 


experi- 


another. 
deciduous 


However, the 
citrus trees are not 
enced by pruning probably because 
semi-tropical evergreen 
plant that lacks the strongly de- 
‘fined seasonal changes in growth 
and fruit habits characteristic of 
deciduous trees. As a result, the 
objectives in pruning citrus are 
concerned more with the health and 
vigor of the tree and only indi- 
rectly with fruit production. 

The citrus grower prunes to 
move dead twigs and branches, to 
shape very young trees or to re- 
juvenate old trees, and it has been 
suggested that certain diseases can 
be controlled by pruning out in- 
fected wood. On the other hand, 
pruning often produces wounds 
through which a number of organ- 
isms that cause disease may infect 
the tree. Good methods of pruning 
do much to preserve the health and 
vigor of citrus trees, but poor or 
careless methods frequently do much 
damage. 

The purpose of this paper is to 
point out certain relations between 
the pruning of citrus trees and dis- 
ease control and to emphasize meth- 
that will give improved and 

economical control of dis- 


citrus is a 


re- 


ods 

more 

eases. 

Control or Eradication of Disease 
by Pruning 


Pruning to eradicate the source 


of infection: — Control of disease 
through pruning to eradicate the 
source of infection has been recom- 


1. Author: James F. L. Childs, 
ologist, Fruit and Nut Crops and Dis- 
eases, Bureau of Plant Industry, Soils, 
and Agricultural Engineering, Agricul- 
tural Research administration, United 
States Department of Agriculture, at 
meeting Florida State Horticultural So- 
ciety. 


path- 


mended in Florida (7,8), but rela- 
tively little is Melanose 
(caused by Phomopsis citri) can be 
certain extent by 
pruning out dying twigs 
branches because it is on these 
that Phomopsis lives from 
to season (4), producing the spores 
that are splashed by rain to fruits 
where they germinate 
the blemishes known as 
Experience has shown, 
that in the 
sprays even careful and 
of the dead wood 
commercially  satis- 
bad melanose 


done. 


controlled to a 
dead or 
and 
season 


and foliage 
and 


melanose. 


cause 
however, absence of 
fungicidal 
pruning 
not give 
control in 


close 
does 
factory 
years. 


Table 1. Results of four 


years 


pruning to control melanose* 


Average percent of fruit 


Block Bright Second Russet 


Pruned 
Check 


*Adapted from Stevens (8). 


Table 1 shows the average results 
of four years of pruning for mela- 
control. It is apparent that 


obtained is 


nose 
the degree of 
completely inadequate under present 
standards. Much better control can 
be achieved by application of suit- 


control 


sprays. However, 
if many branches and twigs have 
killed by cold, protection of 
flushes of 
by 


able fungicidal 


been 
growth is 


off 


subsequent 
greatly improved pruning 
the dead 
That other 
citrus wither-tip 
by Colletotrichum 
and thread blight (caused by 
Corticium koleroga) (9) 
controlled by pruning has been sug- 
but here too, fungicidal 
sprays offer thorough and 
economical means of control. 
Pruning to diseased 
tissues:—-The surgical treatment of 
foot-rot (caused by Phytophthora 
sp.) is often necessary under Flor- 
ida conditions. It is a form of 
eradicant pruning that requires the 
removal of diseased bark and wood. 
bark on foot-rot lesions 
as well as healthy bark extending 
at least half an inch beyond the 
diseased area should be removed. 


wood. 
certain 
such as 


diseases of 
(caused 
gloeosporioides ) 


may be 


gested, 
more 


eradicate 


Diseased 


““~af~ 
= 


a 
Infected woodshould> be “Chiseled 
out also. In Florida this work is 
usually done during the dry weath- 
er of spring, when the foot-rot fun- 
gus is most active and the 
most easily recognized. 
ing the 


lesions 
Allow- 
excavated wounds to dry 
out for 10 days to 2 weeks does 
much to weaken and kill the fun- 
gus. After a period of drying, 
the wounds should be dressed as 
indicated later for infected wounds, 

Pruning the lower branches or 
skirt to clear the ground by 18 
inches is beneficial in the treat- 
ment of foot-rot affected trees and 
also. in preventing infection of 
healthy ones, because it promotes 
circulation of drying air to the 
ground at the base of the tree, 
This practice is being adopted by 
many growers but some are prun- 
ing much too high; two to four 
feet in some instances. Excessive- 
ly high pruning sacrifices too much 
bearing surface and is unnecessary. 

Sphaeropsis knot (caused by 
Sphaeropsis tumefaciens) (5) jis 
fortunately rather rare in Florida. 
The causal fungus incites gall-like 
knobs and processes to grow out 
from twigs and branches much like 
certain forms of crown gall. In 
this instance eradication of disease 
through pruning is definitely worth- 
while. Affected branches should be 
cut off several inches beneath the 
lowest knot and the wound dressed 
as described subsequently. How- 
ever, in severe may be 
necessary to remove the entire tree. 
Diseases Associated with Pruning 

Wounds 

An important factor in pruning 
is the employment of methods that 
guard against infection. Unfortu- 
nately much of the pruning done 
on citrus trees actually is an in- 
vitation to disease. Many plant 
pathogens are unable to penetrate 
healthy undamaged bark, but enter 
readily through wounds. In 
to emphasize the nature and 
portance of the diseases associated 
with pruning wounds, this phase of 
the subject will be discussed from 
the standpoint of several diseases 
important in Florida. 
Die-back or ‘“‘gan- 
grene”:—One of the first infec- 
tions to appear on trees after they 


are 


cases it 


order 
im- 


Young-tree 





February, 1953 


are planted in the grove is a dis- 


ease of unknown cause that we 
have called young-tree die-back or 
“gangrene.” This disease seems not 
to have been described heretofore. 
It is quite distinct from the copper 
deficiency symptoms sometimes re- 
ferred to as ammoniation die-back. 
It is also distinct from the wither- 
tip (caused by Gloeosporium limet- 
(Citrus 


Folia) trees and wither-tip (caused 


ticolum) of lime auranti- 


by Colletotrichum  gloeosporides) 


of grapefruit (C. paradisi), lemon 


(C. limon), and orange (C. sinen- 
sis) trees which are sometimes 
termed wither-tip die-back. 

In Florida and elsewhere it is 
the custom to prune back or top 
young nursery trees when they are 
transferred to the permanent plant- 
ing. Trees so topped appear to 
be susceptible to “gangrene” for 
at least a year. However, the 
disease appears to be most active 
in the warm months of spring and 
summer, especially on the young 
trees that have not become estab- 
lished. Summer planted trees seem 
more susceptible than dormant 
trees possibly because the former 
are frequently deficient in reserve 
starch. Some trees die back but 
a few inches; others die to the 
ground in a period of from two 
to three weeks. In one instance 
1198 of 1200 recently planted 
Temple orange (a Citrus reticulata 
hybrid) trees died to the ground 
in this manner. When the area 
was replanted with the same variety, 
approximately fifty percent of the 
new trees died in the same way. 
Losses of 25 to 50 percent of the 
trees in other young groves are 
known and doubtless others are un- 
reported. This rapid type of die- 
back has occurred on recently set 
trees of several varieties of sweet 
orange (C. sinensis) and of grape- 
fruit (C. paradisi) in widely separ- 
ated areas and also on topped seed- 
lings of Poncirus trifoliata. Temple 
orange and P. trifoliata trees seem 
to be particularly susceptible. 

Evidence that a microorganism 
is present has been found in the 
wood of affected trees approximate- 
ly one and one-half inches in ad- 
vance of the dead tissue. 

Although a fungus, Diplodia na- 
talensis, frequently invades the dead 
tissues of trees affected with this 
type of die-back, examination of 
diseased tissues indicates that it is 
a secondary invader rather than the 
primary cause of the disease. Fur- 
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ther studies on this problem are 
under way. 

In virtually all cases that have 
come to our attention, young-tree 
die-back or “gangrene” has started 
at the wound made by topping, but 
in a few cases the cut ends of 
roots and also wounds made in 
budding have been the points of 
infection. It has been our sug- 
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wounds painted with asphalt emul- 
sion. As a result, 80 trees were 
cut to 12 inches or less and only 
14 were lost. In 1951 the same 
grower set out 750 trees and ar- 
ranged to have the topping wounds 
painted at the time they were set 
in the ground. Two days after 
planting it was found that only 
half the trees had been painted. 


Fig. 1. — A Sporophore or conk of the fungus, Fomes applanatus, on a badly 


decayed Duncan grapefruit tree; 
concentric cracks in the bark. 


of wood decay caused by Fomes applanatus on citrus; 


B. Concentric canker showing typical 
Knife marks point of infection; 


C. Type 
D. A poorly execu- 


ted pruning cut that has become infected in spite of painting. 


gestion that topping wounds be 
painted with asphalt emulsion on 
the day the trees are set out, al- 
though painting the topping wounds 
in the nursery prior to digging 
would be preferable. In the ab- 
sence of experimental evidence on 
control, the following observations 
are of interest. A grower who 
set out 560 trees in 1950 found in 
the spring of 1951 that many had 
commenced to die back. On our 
advice all infected trees were cut 
off three inches below the advanc- 
ing margin of the disease and the 


The unpainted trees were immedi- 
ately cut back one inch (three 
inches was recommended) = and 
painted. The owner’ reported: 
“Fifty percent infection in the re- 
cut trees and practically no infec- 
tion in the trees that were painted 
as they were set.” Virtually the 
same thing happened to this grower 
in 1952 with a planting of 1200 
trees. Trees in easy._view of the 
road were painted but the others 
were not. The unpainted trees 
“showed a great amount of infec- 
(Continued on pafe 12) 
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IRON CHLOROSIS IN FLORIDA 
CITRUS GROVES IN RELATION 
TO CERTAIN SOIL CONSTITU- 
ENTS! 


(Continued from page 6) 


of most other virgin soils sampled. 

In chlorotic groves having’ patches 
of “sand soak” (usually classified 
as St. Lucie sand), trees are in- 
variably more chlorotic and in a 
more serious state of decline in 
these areas of deep white sand than 
in other portions of the grove. 
Comparisons of the topsoil copper 
content of such very sandy areas 
with other parts of the grove show 
that the lowest copper content al- 
ways occurs in the white sand spots. 
Undoubtedly this is caused by the 
very low organic matter and clay 
contents of such soils, which permit 
greater leaching (and hence 
iodically greater availability of ap- 
plied copper to a larger portion 
of the root system). The iron con- 
tent of such sandy spots is always 
very low. 


per- 


Discussion 
this study only 
the four elements 
ered. There has been relatively 
little work done on methods of 
measuring availability of heavy 
metals, and hence no attempt was 
made in the present study to ob- 
of “available” nu- 


values 
consid- 


total 
are 


In 
for 


tain a measure 
trients. 

Factors influencing the availabili- 
ty of the elements copper and iron 
to plants are not fully understood, 
but it evident that soil pH has 
a potent influence. In evaluating 
these data, the pH factor was ig- 
most groves affected 
included in this 
limed 


is 


since 
iron chlorosis 
had been heavily 


nored, 
with 
survey 
cently. 
It 
citrus soils 
lation of 


re- 


sandy 
accumu- 


felt 
in 
copper, 


that in most 
Florida the 
manganese, 


is 


and 


nutrier 
Virgin 


Table 1. Comparison of certain 





Location Soil type 
1. Winter Garden Lakeland 
fine 
Lakeland 
fine 
Lakeland 
fine 
Lakeland 
fine 
Lakeland 
fine sand 
Lakeland f. s., 
Hammock phase 
Lakeland 
fine sand 
Blanton 
fine 


sand 
2. Winter Garden 
sand 
3. Clermont 
sand 
Plymouth 
sand 
5. Orlando 


. Auburndale 
Winter Haven 


3. Winter Haven 


sand 
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zinc is due largely to the known 
capacity of organic matter to fix 
these elements quite securely (1, 
3, 4) in the soil. It seems reason- 
able to assume that the major por- 
tion of these three elements asso- 
ciated with organic matter in this 
manner would be potentially avail- 
able when pH and other conditions 
are favorable. In the case of iron, 
it is known that this element is an 
integral part of the crystal structure 
of the more stable clay fraction 
of the soil. Thus most of the iron 
reflected by the total assays con- 
sidered here is almost certainly in 


Table 2. Certain nutrient elements at 


Concentration as p.p.m. 


Soil depth 


CuO Mno 


Grove | Virgin Grove! Virgin 


inches 


0-3 247 
93 
6-12 18 
12-24 4 
24-356 4 
Total Ibs 
per acre 
top 36 in. 


on 242 
q 99 
61 
45 
9 48 


1 
1.3 
1 
l, 
l. 


in 
; 108 5 649 


weight of 
air-dry 


1 Calculations based on a 


Thus 


rela- 


unavailable form. 

“available iron” in 
tion to age that not ap- 
parent in the total assay data pre- 
sented in Fig. 3 might occur in the 
soils surveyed. Again this empha- 
sizes that more research is needed 
to devise better means of assaying 
the availability of the heavy metal 
nutrients in Florida citrus 
In this study assays for total zinc 
should have been included with those 
the other three heavy metals, 
because of the expensive and 
analytical 
only a few such assays have 


a_ highly 
trends in 


grove are 


soils. 


for 
but 
time-consuming problem, 
been 


These 
accumulates 


made on Florida citrus soils. 
that 


groves increase in age in much the 


zine as 


indicate 


same way as copper and manganese 


do, but that less is present since 


it elements topsoil and adjacent 


topsoil 


in grove 


Total soil content 
in pounds1/ per 
acre-in-six inches 


Soil Soil 


pH CuO MnO Fe203 P205 K20 


use 


$210 
263 
5170 
954 
2180 


4760 
4480 
4480 
5120 
3680 
3870 
3750 
83000 
3020 
2060 
3500 
2850 
3750 
2320 
1660 
1100 


(Grove 6. 
(Virgin 1, 
(Grove 6 
(Virgin 5 
(Grove ; 
(Virgin 

(Grove 

(Virgin 

(Grove 

(Virgin 

(Grove E 
(Virgin ) 18 
(Grove d.2 343 
(Virgin 5 10 
(Grove 5 
(Virgin 5 


a 


412 





1/ Pounds per acre-six-inches of the elemental 
multiplying 


elements by 
Fe203 = .350; 


million of the 
MnO = .387; 


per 


-399; e 


parts 
cuo= 


oxides can be converted to 
by the following factors: 
205 = .218; K20 = .416. 


various 
adjacent virgin soil of Orlando series 
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less has been applied. 

Nutrient solution studies (6) sug. 
gest that not only does a high 
copper concentration in the nutri. 
ent medium reduce the supply of 
iron to the upper portion of citrus 
seedlings, but also it may reduce 
the concentration of zinc and map. 
ganese in leaves. Thus it is pos 
sible that the high copper content 
of grove soils shown by the data 
in this paper contribute 
to the generally poor results ob. 
tained from applications of 
zine salts for control of zinc deficj- 
ency in Florida groves and the rela. 


presented 


soil 


soil depths in an old grove and 


(total in air-dry soil 


Grove 
1,820 
1,660 
1,749 
1,510 
1,580 


19,320 20,180 1,84( 


12,340 
1,000,000 Ibs per acre-three-inct »s 
soil. 

tive inefficiency of heavy soil ap- 
of manganese salts in 
controlling manganese deficiency. 

It possible that reduced pro- 
ductivity and vigor of citrus trees 
may under grove conditions 
as a result of copper accumulation 
in soils without appreciable symp- 
of iron chlorosis in the foli- 
age. Since most of the accum- 
lated copper is fixed in the topsoil, 
any damage to roots would be con- 
fined largely to this zone. Usually 
roots in the subsoil zone would not 
be subjected to high copper. Thus 
in many instances, abnormal and 
damaged in the topsoil zone 
may be the only readily discernible 
effect of high copper. It is con 
that under these  condi- 
tions adequate iron is supplied by 
roots to prevent foliage 
chlorosis, but vigor and _preduc- 
tivity are reduced because of in- 
paired efficiency of the upper por 
tion of the root system. 

A more complete picture of soil 
composition and nutrient availabili- 
ty will be required before definite 
conclusions can be drawn _ regard: 
ing the exact conditions producing 
in groves. For example, 
analysis of from chlorotic 
and normal groves might help to 
clarify the role that soil iron plays 
in this problem, particularly if 4 
satisfactory way were found to 
assay available iron, Recent studies 
have shown that. about two-thirds 
of the fibrous root systems of cit 
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rus trees on deep sandy soil are 
located in the subsoil (2). Nutri- 
ent solution studies (6) suggest that 
analysis of both leaf and fibrous 
root samples from chlorotic and 
normal groves would help to clarify 
the role that various elements play 
in this problem. 
Summary and Conclusions 

The data considered in this paper 
show that most mature Florida 
citrus groves have accumulated rela- 
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application of liming materials. 
is possible that very acid condi- 
tions prevailing even for a_ short 
time during the season in high- 
copper soil will cause root damage. 
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level of these elements in the soil 
than do healthy groves and a some- 
what lower level of total iron. Pot 
studies show that foliage chlorosis 
and abnormal root development of 
citrus seedlings can be induced by 
adding copper to grove soil, par- 
ticularly when the soil is very acid. 
In addition, these pot studies indi- 
cate that the soil copper levels re- 
quired to produce these responses 
are within the range found in most 
groves affected with iron chlorosis. 
Nutrient-solution studies, where 
metals are maintained in a soluble 
state by low pH, show that copper 
is many times more protent in 
producing iron chlorosis of the fol- 
iage and toxic effects on the roots 
than either zinc or manganese. The 
level of total manganese, and prob- 
ably of total zine also, is, on the 
average, lower than that of total 
copper in the topsoil of mature 
groves. 

If all the experimental evidence 
now available, much of which is 
circumstantial, is considered, it 
seems likely that several factors 
may have important bearings on 
the incidence of iron chlorosis in 
groves. Among these, excessive ac- 
cumulation of copper in the soil is 
probably a major factor. Low pH 
of the soil undoubtedly greatly ag- 
gravates the toxicity of this ele- 
ment by increasing its availability. 

These conclusions suggest that it 
is unsound to continue indefinitely 
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foot-rot. 

Concentric canker or wood rot: 
—Last but not least is the damage 
caused by wood-rotting fungi. It 
Soil Sci. js doubtful whether these fungi 
enter except through dead wood 
exposed by uncared for pruning 
wounds, foot-rot lesions, and in- 
juries caused by farm implements. 
Several saprophytic fungi such as 
Polyporus sp. and Schizophyllum 
commune are found on dead stubs 
and branches but do not appear 
to attack living tissues. The most 
serious offender under Florida con- 
ditions and the only one apparent- 
ly capable of invading healthy tis- 


PRUNING CITRUS IN RELATION 
TO DISEASE CONTROL! 


(Continued from page 9) 


tion,” to use the grower’s words. 
From these observations it appears 
that application 


of asphalt emul- sue is the fungus identified as 

sions to the topping wounds on Fomes apvlanatus ( Fig. 1, A, B 
young trees is a desirable practice. and C). This fungus is probably 
Florida Gummosis (also called the principal cause of heart rot 
Rio Grande gummosis and lemon (Fig 2) in Florida citrus trees. 
gummosis) :—Primarily a trunk and Comparatively young trees have 


limb disease of older trees, Florida been severely damaged by this fun- 
gummosis is common on lemon and_ gus, although it is more common 
grapefruit and to a lesser extent on older trees. Typical cankers 
on sweet orange. However, the marked by more or less concentric 
cause of the disease has not been cracks result when the bark adja- 


established with certainty. Diplodia cent to the point of infection is 
natalensis has been implicated killed (Fig. 1, B). In a fifty- 
causally but the evidence is not year-old grove of Duncan grape- 
convincing. There is some evidence fruit, 208 trees were inspected for 


to support the contention that an 
actinomycete is responsible (3). 
As has been pointed out else- 
where (1) infection frequently 
takes place through pruning wounds 
that were not properly made or 
properly cared for, although there 
is evidence that infection may take 
place through the bark. Gummosis 
is most severe on lemon (Citrus 
limon) and grapefruit (C. paradisi) 
trees. Under Florida conditions, 
sweet orange (C. sinensis) and 
Dancy tangerine (C. reticulata) may 
become infected but they do not 


concentric canker and heart rot. 
Of these, 41 showed well developed 
cankers and 42 more showed more 
or less damage from heart rot. 
Many trees supported conks, orn 
sporophores, one of which was 16 
inches across. Although the conks 
may not appear until several years 
after initial infection, they are 
perennial and have been estimated 
to liberate up to 30 million spores 
daily for a period of several months. 
The spores are carried by air cur- 
rents to suitable placés where they 
germinate. The fungus cannot 


seem to be damaged seriously. The penetrate living bark but the spores 
control of this disease, which is can start infection when they alight 
largely a matter of the proper upon dead wood such as pruning 
handling of pruning wounds, is dis- wounds, sunburn scars, or foot-rot 
cussed later. lesions. Therefore it is essential 
Diplodia disease: The fungus, that all such wounds be properly 
Diplodia natalensis, attacks many disinfected and dressed to prevent 
plants other than citrus. It is pri- infection. 
marily an invader of weak and dy- The Care and handling of Pruning 
ing tissues. Uncared for pruning Wounds 


wounds and twigs damaged by cold 
or insect attack are readily in- 
vaded. However, Diplodia frequent- 
ly invades healthy tissues after gain- 
ing a foothold in weakened tissues 


The previous discussion has em- 
phasized the fact that a consider- 
able portion of the deterioration 
of citrus trees, young and old, and 
in certain cases the death of young 
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and then may cause considerable 
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trees, can be attributed to careless 
methods of pruning. One of the 
most frequent and serious mistakes 
in pruning is the failure to do a 
neat, smooth job in the first place, 
Careless operators often leave pro- 
jecting stubs of branches (Fig. 1, 
D) that can never callus over. In 
time such wounds may become 
overgrown as the trees enlarge but 
that usually occurs long after gum- 
mosis, heart rot, or Diplodia rot or 
a combination of these diseases has 
become’ established. Painting a 
poorly pruned stub only delays in- 
fection: in time the bark will die 
back exposing unpainted dead wood 
to infection. 

Principles of good pruning:—" he 
underlying principle of good prin- 
ing is to take advantage of the 
natural erowth tendencies of the 
tree so that wounds may heal over 
in the shortest possible 
It should be remembered that the 
larger the wound the longer it re 
quires to callus over and the longer 
it must be protected. Furthermore, 
the wound that is most nearly flush 
with the adjacent bark surfaces 
heals most rapidly (Fig. 6). On 
large branches it may be necessary 
to make a preliminary cut to re- 
move the branch and then a second 
one to bring the wound surface 
to the desired flush condition. I 

(Continued on page 16) 


time. 
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The Effect of Copper and Lead 


On The Total Acid and 
Maturity of Duncan Grapefruit 


Arsenate Sprays... 


The use of copper compounds in 
the production of high quality cit- 
rus fruit as fungicidal and physi- 
ological sprays and as components 
in the fertilizer is a general prac- 
tice in Florida, It has been ob- 
served frequently that grapefruit 
trees sprayed with copper sprays 
matured fruit a little later than 
fruit from unsprayed trees. This 
delay in maturity has resulted when 
copper sprays are used either as 
a fungicide applied at the post- 
bloom period, or as a physiological 
spray applied to dormant trees. 
Examination of the grapefruit from 
copper sprayed trees showed that 
a higher total titratable acid con- 
tent was responsible for the delay 
in maturity. 

Fudge and Fehmerling (3), and 
Cowart and Stearns (2) presented 
data showing the effect of copper 
fertilizers and sprays used in com- 
binations with other elements on 
the acid and on the soluble solids 
to acid ratio in oranges and grape- 
fruit. These authors reported no 
significant changes in the acid or 
the ratio values. Marloth and Stof- 
bere (5) working in Africa found 
no effect of copper carbonate on 
the total acid of Valencia oranges. 

Reitz (6) found that an increase 
in the acid and consequently a 
delay in maturity of Duncan grape- 
fruit resulted from a copper spray 
application followed by lead arse- 
nate. Camp (1) reported that a 
copper deficiency of oranges re- 
sulted in low acid fruit. 

The purpose of this paper is to 
show the effect of copper sprays 
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was in good condition and was 
fertilized according to a standard 
fertilizer program. In the first 
experiment, the effect of timing of 
lead arsenate sprays with or with- 
out copper was found by spraying 
lead arsenate in the postbloom 
spray and at intervals of three and 
six weeks following this spray. The 
copper was applied postbloom. 

In the second experiment, the 
effect of timing of copper sprays 
in the presence or absence of lead 
arsenate was studied. The copper 
sprays were applied at dormant, 
postbloom, and at dormant plus 
postbloom periods, while the lead 
arsenate spray was applied three 
weeks after bloom. All copper 
sprays contained % pound equival- 
ent copper per 100 gallons from a 
neutral copper source, while lead 
arsenate was used at the rate of 
1% pounds. All sprays contained 
ten pounds wettable sulfur per 100 
gallons. Samples of grapefruit were 
collected at regular intervals on the 
average of six times during each 
season. The total acid in the juice 
was found by titration, and total 


Copper on the Total 


0 : ‘ Time of lead 1949-50** 1950-51%** 1951-52**** Three Year Averages 
n the titratable acid content and arsenate spray Cu -Cu Cu -Cu Cu -Cu Cu -Cu +Cu 
on the maturity of Duncan grape- treatment dl 
fruit. Since lead arsenate sprays Percent 
are used on grapefruit to reduce 
aidity and thus promote earliness No lead arsenate 1.85 1.78 1.87 1.79 1.68 1.54 1.80 1.70 1.75 
of maturity, it is also of interest postbioom 1.80 1.75 1.75 1.72 1.55 1.52 1.70 1.66 1.68 
& the grower to know the effect _—— 
%f copper sprays when: used in  postbloom 1.79 1.77 1.77 1.6% 158 144 1.70 1.68 1.66 
tonjunction with lead arsenate. Six weeks 

EXPERIMENTAL postbloom 1.76 1.75 1.75 1.74 1.58 1.53 1.70 1.67 1.69 
This investigation was conducted Average of three 
tor thr : lead arsenate 

ree seasons, 1949-51, in a _ treatments 1.78 1.76 1.76 1.71 1.55 1.50 1.70 1.66 

_" commercial Duncan grape- 7; g p. 0.05 0.04 0.05 0.05 0.034 0.021 
it grove on rough lemon root- 
tinal L S&S D. 0.01 0.06 0.07 0.06 0.044 0.027 
tock near Lake Alfred. The grove 
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**Sampled on five dates. 
***Sampled on seven dates. 
****Sampled on six dates. 
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Table 1 


Effect of Timing of Lead Arsenate Spray With or Without 


Acid of Duncan Grapefruit Juice 
for Three Seasons.* 





*Each treatment consisted of triplicate plots. 
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soluble solids were measured with 
a Brix spindle. 


RESULTS 

Copper Sprays.—In general the 
total acid content of Duncan grape- 
fruit juice increased following cop- 
per sprays (Tables 1, 2), and the 
increase was evident throughout the 
sampling season. Application of two 
copper sprays in the dormant and 
postbloom periods resulted in no 
significant differences as compared 
to a single copper application, al- 
though there were some exceptions 
within seasons (Table 2). There 
is some indication of an accumula- 
tive effect from copper sprays 
since the increment in acid increased 
slightly each season from 1949 to 
1951 (Table 1). 

Application of copper spray sig- 
nificantly decreased the ratio values 
of differences in the ratio when 
compared to the single copper 
sprays (Table 4), although there 
were significant differences within 
seasons which were not consistent 
with the general trend. 


Copper and Lead Arsenate Sprays. 
—wWhen copper and lead arsenate 
were sprayed on the same trees, 
the total acid increased as com- 
pared to fruit from trees receiving 
the lead arsenate treatment alone 
(Table 1, 2). In the two experi- 
ments, the increase in acid was 
significant although in the lead arse- 
nate experiment the increase was 
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much smaller. A decrease in the However, as with the acid, there 
ratio values of the juice was also were some variations within sea- 
evident when copper and lead arse- sons between the copper treatments 
nate were sprayed on the same_ themselves. 
grapefruit trees as compared to the Lead Arrenate Timing.—Timing 
fruit from trees receiving only the of lead arsenate resulted in signifi- 
lead arsenate spray. This general cant variations in the total acid, 
trend held for both experiments when compared on the three year 
over the three year period. basis (Table 1). In the absence 
Copper Timing.—The effect of of copper sprays, the lead arsenate 
time of application of copper application three weeks after bloom 
sprays resulted in no significanf resulted in the acid content being 
variaitons in the acid content of significantly lower than that result- 
the juice in the presence or absence ing from the spray applied six weeks 
of lead arsenate (Table 2). There after bloom. There were also vari- 


Table 2 



















Effect of Timing of Copper Spray With or Without Lead 
Arsenate on the Total Acid of Duncan 

















Grapefruit Juice for Three Seasons.* 
1949-50** 1950-51*** 1951-52**** Three Year Averages 
Time of copper As -As As -As As -AS As -As +As 
spray treatment o 
Percent 







65 1.84 1.42 1.57 1.57 1.73 1.65 
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No copper 
Dormant 1.75 1.83 1.76 1.99 1.49 1.60 1.67 1.81 1.74 
Postbloom 1.76 1.84 1.71 1.93 1.49 1.69 1.65 1.82 1.74 






Dormant and 












postbloom 1.73 1.87 1.76 1.90 1.52 1.71 1.67 1.83 1.75 

Average of three 

copper treatments 1.75 1.85 1.74 1.94 1.50 1.67 1.66 1.82 

L S. D. 0.05 0.05 0.06 0.05 0.031 0.019 

L. S. D. 0.01 0.07 0.08 0.07 0.040 0.025 
*Each treatment consisted of triplicate plots. an 





**Sampled on five dates. 
***Sampled on seven dates. 
****Sampled on six dates. 








were, however, significant differ- ations within seasons but no con- 
ences within seasons. In 1950-51 sistent pattern of variation was 
for example, the acid content of evident. Timing of lead arsenate 
fruit from trees receiving the dor- sprays affected the ratio values of 
mant and copper postbloom sprays’ the grapefruit juice (Table 3). The 
was significantly lower than that of most outstanding difference was 
fruit from trees sprayed during observed in the ratio of fruit from 
the dormant period, (Table 2), trees receiving the postbloom spray 
whereas the reverse was true in in the absence of copper, where 
1951-52. Copper timing in the _ significantly higher values were ob- 
presence or absence of lead arse- tained as compared to the two later 
nate also resulted in no apparent periods. The presence of copper 
differences in the ratio values of sprays had some bearing on the 
Duncan grapefruit juice (Table 4). effectiveness of lead arsenate, but 



































Table 3 
Effect of Timing of Lead Arsenate Spray With or Without 
Copper on the Ratio Values of Duncan Grapefruit 
Juice for Three Seasons 
Time of lead 1949-50 1950-51 1951-52 Three Year Averages 
arsenate spray Cu -Cu Cu -Cu Cu -Cu Cu -Cu +Cu 
treatment - 
Percent 

No lead arsenate 5.07 5.56 5.44 5.94 6.28 6.90 5.60 6.13 5.90 
Postbloom 5.48 5.68 5.95 6.15 6.90 6.99 6.11 6.41 6.28 
Three weeks 
postbloom 5.42 5.59 5.99 6.34 7.00 7.31 6.14 6.21 6.17 
Six weeks 
postbloom 5.54 5.58 6.00 6.02 6.86 7.02 6.13 6.26 6.14 
Average of three 
lead arsenate 
treatments 5.48 5.62 5.98 6.17 6.92 7.11 6.13 6.29 
L. Ss. D. 0.05 0.22 0.26 0.21 0.124 0.076 
L. Ss. D. 0.04 0.29 0.34 0.28 0.163 0.101 
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these differences were generally 
very small (Table 3). There were 
some significant variations which 
were not consistent within seasons, 
DISCUSSION 

In Florida, maturity regulations 
in effect since 1949 set minimum 
standards for the total soluble 
solids, juice content, and total 
soluble solids to total acid ratio 
which must be met before grape- 
fruit can be shipped commercially, 
Since the soluble solids and the 
juice volume (4) are but slightly 
affected by lead arsenate sprays, 
the ratio values, and the conse- 
quent effect on time of legal ma- 
turity attainment of grapefruit are 
the chief concern in this paper, 
Low ratio values usually limit com- 
mercial shipment of grapefruit early 
in the season. To improve the ratio, 
lead arsenate sprays are widely 
used to lower the acid content and 
advance the time of legal maturity. 
However, the effect of lead arse- 
nate sprays in producing early legal 
maturity is not always constant, 
and varies with the time and rate 
of application, season or weather 
changes, and other unknown factors. 
In actual practice the effect of 
lead arsenate sprays on the time 
of legal maturity attainment of 
grapefruit may vary considerably 
among groves and seasons. Al- 
though generally application of lead 
arsenate sprays hastens maturity, 
complete failures have been ob- 
served, and all the reasons for 
these differences are not known. 

In the production of grapefruit, 
certain cultural practices such as 
improper timing of oil sprays, ex- 
cessive use of potash, and other 
factors are known to retard ma- 
turity. Copper sprays, even where 
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no apparent copper deficiency ex- when compared to no spray treat- pared to lead arsenate applications 
isted, were found to retard the ments increased the total acid, de- used in the absence of copper. In 
time of legal maturity by increasing creased the ratio and thus delayed other words, the effectiveness of 
the total acid in the grapefruit the time of legal maturity attain- lead arsenate in producing early 
juice. The delay of legal maturity ment of grapefruit. Lead arsenate maturity was somewhat decreased 
due to the use of copper was con- lowered the total acid and increased by copper sprays. Timing of cop- 
sistent in these experiments. the ratio resulting in early ma- per sprays apparently had no effect 
The extent to which legal ma- turity. However, when lead arse- on the total acid or the ratio 
turity was delayed with the use of nate was used in a spray program whether the copper was _ sprayed 
copper sprays may be illustrated by which included copper there was alone or sprayed with lead arse- 
comparing the effect of lead arse- some delay in maturity as com- nate. Time of application of lead 
nate sprays used in the presence ren Ee ee oe ee 
and absence of copper sprays. Lead 
arsenate spray alone produced an 
increase of 0.33 ratio units, while 


the addition of copper spray re- 
duced the effectiveness of the lead FLORIDA GROWERS 
arsenate by 0.16 units or an ap- 
proximate reduction of 50 percent. are increasing crop yields and profits 
e Egg AP gs sae oe, by using fertilizers containing SOLUBLE MAGNESIUM 
ced nearly one-half where a cop- 
per spray was also included in the 
program. The number of days delay 
in maturity due to copper cannot 
be stated exactly, but it was esti- 
mated from the daily increase in 
ratio that application of copper to 
lead arsenate sprayed grapefruit 
trees, did delay the probable date @ Magnesium is the basic metallic element in chlorophyll, the green plant 
of maturity by approximately two substance which captures the sun's energy that is vital for life and growth. 


weeks. Use of copper alone how- @ Magnesium concentrates in the seed with phosphorus to help form the 
oils and proteins required for viable seed. 


Water-Soluble 
Double Sulfate of Potash-Magnesia 


Check these six basic functions of Magnesium 


ever, delayed maturity by approxi- 
mately five weeks. This delay was @ Magnesium acts as a carrier to supply phosphates to the actively growing 
of considerable magnitude in a ond fretting parte oF Re giant, 
single grove which produced grape- 
fruit with relatively high total acid 
as compared to other Florida groves 
(4). However, the authors believe 
that in most groves, the average 
delay would not be this long since 
the actual decrease in ratio due to Magnesium is essential to the healthy growth of citrus. Mag- 


@ Magnesium aids in the production of carbohydrates and proteins within 
the growing plant. 


@ Magnesium helps the plant use other nutrients for healthy, disease- 
resistant growth. 


@ Magnesium stimulates the growth of soil bacteria and increases the 
nitrogen-fixing power of legumes. 


copper was rather small. nesium deficiency reduces crop yield . . . fruit is smaller . . . has 

Although copper sprays have been less flavor and a lower vitamin content. Trees shed leaves and 
shown to delay legal maturity of drop fruit and are more sensitive to drought and cold. The most 
grapefruit, it does not follow that effective and economical way to supply your citrus with mag- 
these sprays should be omitted from nesium is to apply it in soluble form with Sul-Po-Mag in mixed 
the grapefruit spray program. Mela- 
nose is one of the important fun- 
gus diseases on both fruit and 
leaves of grapefruit trees, and 
omission of the postbloom melanose 
spray will usually result in loss 
due to grade. Especially in the 
light of the new grade regulations, 
omission of copper sprays as a 
fungicide cannot be recommended 
since the delay in maturity due to 


fertilizers. Sul-Po-Mag is a properly balanced combination of 
sulfate of magnesium and sulfate of potash; both are water 
soluble and immediately available. The Florida Citrus Experi- 
ment Station recommends that fertilizers contain the same 


percentage of water-soluble magnesium as nitrogen. Leading 
Florida manufacturers are providing Sul-Po-Mag in their mixed 


fertilizers, or bagged for direct application, to supply you with 
the goods you need for high yields of quality fruit. 


copper applications may be less Vr Rh Ask your dealer 
serious than extensive loss by low- Neu 09/ 
ering of grade due to severe mela- .. | for a fertilizer containing Sul-Po-Mag 
nose damage. 
Summary and Conclusions 
The experiments reported in this P 


paper consisted of a study of the 
effect of timing of copper and lead hla ahatellrhtateliehahahetahe 


arsenate sprays, alone or in com- 5 ie ta a 
bination, on the total acid and 
ratio of fruit from mature Duncan 
grapefruit trees. Copper sprays 
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much smaller. A decrease in the 
ratio values of the juice was also 
evident when copper and lead arse- 
nate were sprayed on the same 
grapefruit trees as compared to the 
fruit from trees receiving only the 
lead arsenate spray. This general 
trend held for both experiments 
over the three year period, 
Copper Timing.—The effect of 
time of application of copper 
sprays resulted in no _ significant 
variaitons in the acid content of 
the juice in the presence or absence 
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However, 
were some variations within sea- 


sons between the copper treatments 
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as with the acid, there 


themselves. 

Lead Arrenate Timing.—Timing 
of lead arsenate resulted in signifi- 
eant variations in the total acid, 
when compared on the three year 
basis (Table 1). In the absence 
of copper sprays, the lead arsenate 
application three weeks after bloom 
resulted in the acid content being 
significantly lower than that result- 
ing from the spray applied six weeks 


of lead arsenate (Table 2). There after bloom. There were also vari- 
Table 2 
Effect of Timing of Copper Spray With or Without Lead 
Arsenate on the Total Acid of Duncan 
Grapefruit Juice for Three Seasons.* 
1949-50** 1950-51*** 1951-52**** Three Year Averages 
Time of copper As -As As -As As -AS As -AS +As 
spray treatment e 
Percent 
1.84 1.42 1.57 1.57 1.73 1.65 


No copper 
Dormant 1.75 1.83 1.76 1.99 1.49 1.60 1.67 1.81 1.74 
Postbloom 1.76 1.84 1.71 1.93 1.49 1.69 1.65 1.82 1.74 
Dormant and 
postbloom 1.73 1.87 1.76 1.90 108 2.91 1,67 1.83 1.75 
Average of three 
copper treatments 1.75 1.85 1.74 1.94 1.50 1.67 1.66 1.82 
L. Ss. D. 0.05 0.05 0.06 0.05 0.031 0.019 
L Ss. D. 0.01 0.07 0.08 0.07 0.040 0.025 
*Each treatment consisted of triplicate plots. 
**Sampled on five dates. 
***Sampled on seven dates. 
****Sampled on six dates. 
were, however, significant differ- ations within seasons but no con- 
ences within seasons. In 1950-51 sistent pattern of variation was 


for example, the acid content of 
fruit from trees receiving the dor- 
mant and copper postbloom sprays 
was significantly lower than that of 
fruit from trees sprayed during 
the dormant period, (Table 2), 
whereas the reverse was true in 
1951-52. Copper timing in the 
presence or absence of lead arse- 
nate also resulted in no apparent 
differences in the ratio values of 
Duncan grapefruit juice (Table 4). 


evident. Timing of lead arsenate 
sprays affected the ratio values of 
the grapefruit juice (Table 3). The 
most outstanding difference was 
observed in the ratio of fruit from 
trees receiving the postbloom spray 
in the absence of copper, where 
significantly higher values were ob- 
tained as compared to the two later 
periods. The presence of copper 
sprays had some bearing on the 
effectiveness of lead arsenate, but 


Table 3 


Effect of Timing of Lead Arsenate Spray 
Values of Duncan Grapefruit 


for Three Seasons 


Copper on the Ratio 
Juice 


Time of lead 1949-50 1950-51 1951-52 Three Year Averages 

arsenate spray Cu -Cu Cu -Cu Cu -Cu Cu -Cu +Cu 

treatment ° 
Percent 








No lead arsenate 


Postbloom 
Three weeks 

postbloom 5.42 5.59 5.99 
Six weeks 

postbloom 5.54 5.58 6.00 


Average of three 


lead arsenate 

treatments 5.48 5.62 5.98 6.17 6.92 7.11 6.13 6.29 

L 8s. D. 0.05 0.22 0.26 0.21 0.124 0.076 
0.34 0.28 0.163 0.101 


L. S. D. 0.04 0.29 


5.07 5.56 5.44 
5.48 5.68 5.95 


With or Without 


5.94 6.28 6.90 5.60 6.13 5.90 
6.15 6.90 6.99 6.11 6.41 6.28 


6.34 7.00 7.31 6.14 6.21 6.17 


6.02 6.86 7.02 6.13 6.26 6.14 
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these differences were generally 
very small (Table 3). There were 
some significant variations which 
were not consistent within seasons, 

DISCUSSION 

In Florida, maturity regulations 
in effect since 1949 set minimum 
standards for the total soluble 
solids, juice content, and total 
soluble solids to total acid ratio 
which must be met before grape- 
fruit can be shipped commercially, 
Since the soluble solids and the 
juice volume (4) are but slightly 
affected by lead arsenate sprays, 
the ratio values, and the conse- 
quent effect on time of legal ma- 
turity attainment of grapefruit are 
the chief concern in this paper. 
Low ratio values usually limit com- 
mercial shipment of grapefruit early 
in the season. To improve the ratio, 
lead arsenate sprays are widely 
used to lower the acid content and 
advance the time of legal maturity. 
However, the effect of lead arse- 
nate sprays in producing early legal 
maturity is not always constant, 
and varies with the time and rate 
of application, season or weather 
changes, and other unknown factors. 
In actual practice the effect of 
lead arsenate sprays on the time 
of legal maturity attainment of 
grapefruit may vary considerably 
among groves and seasons. Al- 
though generally application of lead 


arsenate sprays hastens maturity, 
complete failures have been ob- 
served, and all the reasons for 


these differences are not known. 

In the production of grapefruit, 
certain cultural practices such as 
improper timing of oil sprays, ex- 
cessive use of potash, and _ other 
factors are known to retard ma- 
turity. Copper Cay Sager agen, even even where 
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no apparent copper deficiency ex- 
isted, were found to retard the 
time of legal maturity by increasing 
the total acid in the grapefruit 
juice. The delay of legal maturity 
due to the use of copper was con- 
sistent in these experiments. 

The extent to which legal ma- 
turity was delayed with the use of 
copper sprays may be illustrated by 
comparing the effect of lead arse- 
nate sprays used in the presence 
and absence of copper sprays. Lead 
arsenate spray alone produced an 
increase of 0.33 ratio units, while 
the addition of copper spray re- 
duced the effectiveness of the lead 
arsenate by 0.16 units or an ap- 
proximate reduction of 50 percent. 
In other words the effectiveness 
of the lead arsenate spray was re- 
duced nearly one-half where a cop- 
per spray was also included in the 
program. The number of days delay 
in maturity due to copper cannot 
be stated exactly, but it was esti- 
mated from the daily increase in 
ratio that application of copper to 
lead arsenate sprayed’ grapefruit 
trees, did delay the probable date 
of maturity by approximately two 
weeks. Use of copper alone how- 
ever, delayed maturity by approxi- 
mately five weeks. This delay was 
of considerable magnitude in a 
single grove which produced grape- 
fruit with relatively high total acid 
as compared to other Florida groves 
(4). However, the authors believe 
that in most groves, the average 
delay would not be this long since 
the actual decrease in ratio due to 
copper was rather small. 

Although copper sprays have been 
shown to delay legal maturity of 
grapefruit, it does not follow that 
these sprays should be omitted from 
the grapefruit spray program. Mela- 
nose is one of the important fun- 
gus diseases on both fruit and 
of grapefruit trees, and 
omission of the postbloom melanose 
spray will usually result in loss 
due to grade. Especially in the 
light of the new grade regulations, 
omission of copper sprays as a 
fungicide cannot be recommended 
since the delay in maturity due to 
copper applications may be less 
serious than extensive loss by low-., 
ering of grade due to severe mela- 
nose damage. 

Summary and Conclusions 

The experiments reported in this 
paper consisted of a study of the 
effect of timing of copper and lead 
arsenate sprays, alone or in com- 
bination, on the total acid and 
ratio of fruit from mature Duncan 
grapefruit trees. Copper sprays 


leaves 
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when compared to no spray treat- 
ments increased the total acid, de- 
creased the ratio and thus delayed 
the time of legal maturity attain- 
ment of grapefruit. Lead arsenate 
lowered the total acid and increased 
the ratio resulting in early ma- 
turity. However, when lead arse- 
nate was used in a spray program 
which included copper there was 
some delay in maturity as com- 
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pared to lead arsenate applications 
used in the absence of copper. In 
other words, the effectiveness of 
lead arsenate in producing early 
maturity was somewhat decreased 
by copper sprays. Timing of cop- 
per sprays apparently had no effect 
on the total acid or the ratio 
whether the copper was sprayed 
alone or sprayed with lead arse- 
nate. Time of application of lead 
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are increasing crop yields and profits 
by using fertilizers containing SOLUBLE MAGNESIUM 


Water-Soluble 
Double Sulfate of Potash-Magnesia 


Check these six basic functions of Magnesium 


@ Magnesium is the basic metallic element in chlorophyll, the green plant 
substance which captures the sun’s energy that is vital for life and growth. 


@ Magnesium concentrates in the seed with phosphorus to help form the 
oils and proteins required for viable seed. 


@ Magnesium acts as a carrier to supply phosphates to the actively growing 


and fruiting parts of the plant. 


@ Magnesium aids in the production of carbohydrates and proteins within 


the growing plant. 


@ Magnesium helps the plant use other nutrients for healthy, disease- 


resistant growth. 


@ Magnesium stimulates the growth of soil bacteria and increases the 


nitrogen-fixing power of legumes. 


Magnesium is essential to the healthy growth of citrus. Mag- 


nesium deficiency reduces crop yield . . . fruit is smaller . . . has 


less flavor and a lower vitamin content. Trees shed leaves and 


drop fruit and are more sensitive to drought and cold. The most 


effective and economical way to supply your citrus with mag- 


nesium is to apply it in soluble form with Sul-Po-Mag in mixed 


fertilizers. Sul-Po-Mag is a properly balanced combination of 


sulfate of magnesium and sulfate of potash; both are water 


soluble and immediately available. The Florida Citrus Experi- 
ment Station recommends that fertilizers contain the same 
percentage of water-soluble magnesium as nitrogen. Leading 


Florida manufacturers are providing Sul-Po-Mag in their mixed 
fertilizers, or bagged for direct application, to supply you with 
the goods you need for high yields of quality fruit. 
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arsenate did affect the ratio values, 
since trees sprayed at postbloom 
produced grapefruit with the highest 
juice ratio. The order of effective- 
ness of the treatments in producing 
high ratio values and consequently 
earliness of maturity of grapefruit 
was lead arsenate, copper plus lead 
arsenate, no treatment, and copper 
alone. 
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With or 
of Duncan 
Seasons. 


Without Lead 
Grapefruit 


Year 
-AS 


Three 
As 


1951-52 


AS 


Averages 
+As 


-AS -AS 


Percent 





No copper 
Dormant 
Postbloom 


Dormant and 


postbloom 


of three 
treatments 


Average 
copper 
LL s D 0.05 


L Ss. D. 0.01 


PRUNING CITRUS IN RELATION 
TO DISEASE CONTROL 


(Continued from page 12) 


is usually desirable to make a first 
cut underneath the branch and a 
finishing cut from above to pre- 
vent splitting the wood or tearing 
the bark. At times it may be 
necessary to smooth off the wound 
with a chisel. If the job is worth 
doing at all it is worth doing right 
and the cheapest way is to do it 
right the first time. 
Wound dressings and coatings: 
—It seems apparent from the dis- 
cussion of die-back of young trees 
and of gummosis and heart rot in 
older trees that making a properly 
executed pruning cut is only half 
the job in pruning. It is equally 
essential that the cut be dressed 
with a suitable wound dressing. 
For small wounds such as occur 
in topping or shaping young trees 
it sufficient to paint the cut 
surface with an asphalt emulsion 
dressing such as ‘“Tree-Seal’ or 
“De Ka Go.” This type of ma- 
terial seems ideal for the purpose 


is 


6.49 5.91 6.20 


3.20 5.65 5.92 


».26 5.67 5.97 


1.31 


0.064 
0.084 


because when fresh it can be thinned 
with water to any desired consist- 
ency but after setting it is com- 
pletely impervious to moisture. 
Also, it remains slightly plastic and 
thus allows for expansion of callus 
tissue. 

When diseased wood has_ been 
removed in the recutting of dis- 
eased pruning wounds in the 
surgical treatment of foot-rot 
lesions it is important to apply to 
the new surface a good penetrating 
disinfectant such as Avenarius or 
Red Arrow carbolineum. Penetra- 
tion of the disinfectant will be bet- 
ter if the wound is allowed to dry 
through exposure to the air for 
several days. A carbolineum-treated 
wound will remain water repellent 
for several months but in time 
moisture will penetrate it. There- 
fore, a final coating of asphalt 
emulsion should be applied before 
that time. 


or 


Summary 
Other than the surgical treatment 
of foot-rot lesions and the eradi- 
cation of sphaeropsis knot, but little 
pruning of citrus trees is done for 
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the purpose of eradicating disease 
in Florida. Eradicant pruning has 
not been found to give adequate 
control of melanose, 

Pruning wounds are important 
avenues of entrance for organisms 
that cause such serious citrus dis. 
eases as young-tree die-back, Flor. 
ida gummosis, Diplodia disease, and 
wood rot or concentric canker, 

To promote rapid healing, prun- 
ing wounds should be made smooth 
and flush with the surrounding bark 
surface. 

Pruning cuts into healthy 
should be protected with a 
water-impervious dressing. 

Cuts made to remove dis 
wood should be treated first 
a disinfectant of good penet 
qualities, before the water-im 
ous coating is applied. 
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Fig. 1.—A, Sporophore 
of the fungus, 
on a badly decayed Duncan grape- 
fruit tree; B. Concentric canker 
showing typical concentric cracks in 
the bark. Knife marks point of 
infection; C, Type of wood decay 
caused by Fomes applanatus on cit- 
rus; D, A poorly executed pruning 
cut that has become infected in 
spite of painting. 
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Progress As A Problem In The 
Marketing of Horticultural Products 


It certainly isn’t news to you 
Florida folks that there are prob- 
lems associated with progress. It 
is possible, too, of course, to have 
problems without having progress, 
but I know you people aren’t 
troubled in that respect. In fact, 
I know that most Floridians, espe- 
cially those in the fruit and vege- 
table industry, have suffered from 
growing pains for so long that 
they accept the condition as normal. 

As a matter of fact, it might 
well be said that Americans in 
general never have got over the 
growing pains associated with their 
national progress, I was reminded 
of this during the time I was 
mulling over what I might say in 
this talk today. It will soon be 
Thanksgiving Day, when _ once 
again we will rejoice in the fact 
that our Pilgrim Fathers, despite 
great trials and tribulations, found 
ways of solving the problems they 
faced. Theirs was a day and an 
age quite different from ours, but 
just as they were successful in 
finding answers to their problems, 
so later generations have met and 
solved theirs. Through this re- 
newal of growth with each gene- 
ration we have survived to become 
the greatest nation on earth. 

The degree to which the people 
of our generation will be success- 
ful in perpetuating the progress 
begun by our Pilgrim forefathers 
will depend largely on our success 
in appraising and finding answers 
to the difficulties we face. Like 
the Pilgrims, folks in the fruit 
and vegetable industry, if they are 
to survive and prosper, will need 
a full measure of the pioneering 
spirit—which is largely a quick 
grasp of the new and a _ not-so- 
tight grasp on the old. 

Our problems, as I said a moment 
ago, are quite different from those 
of our early forefathers. They 
are different, too, from those of 
only 50 years ago when the fruit 
and vegetable industry was car- 
tied on largely as a part of the 
general system of farming in areas 
of densest population. In those 
days—and some of you remember 
them—the grower hauled fruits and 
vegetables to market by horse and 
Wagon and met his customers face 


Remarks by S. R. Smith 
Director, Fruit and Vegetable Branch, 
Production and Marketing Admin- 
istration, USDA, At Meeting 
Florida State Horticultural Society 
EE 
to face. Only a limited number 
of fresh fruits and vegetables were 
available and these only during the 
season of local supply. Many of 
the fresh fruits and vegetables we 
take for granted today weren’t 
even grown in this country at that 
time. Home canning was much 
more extensively practiced, and 
commercial cannings as an industry 
was in its infancy. Production of 
apples—believe it or not—was 
greater than that of all other fruits 
combined. Citrus production was 
not even one-fourth of what it is 


(80/82% MAGNESIUM SULPHATE) 


} Many years a favorite source of soluble magnesia for Florida soils. 
Used extensively in fertilizer mixtures for citrus crops and vegetables. 
: : : : i 
| Especially useful and economical for direct application where only mag- jj 


nesia is required. 


Florida growers know the reasons why magnesium is needed so ask your | I 
fertilizer manufacturer for EMJEO, long a dependable source of this key | 


plant food. 


It is obvious from this that in 
the last 50 years, your industry 
has grown by leaps and bounds. 
As a result, people in this country 
have come to take for granted a 
year-round supply of fresh fruits 
and vegetables, as well as abundant 
supplies of processed products. 
Production is no longer confined 
to areas surrounding population 
centers but has embraced sections 
most suitable for their growth 
distant from market. Volume out- 
put comes from these latter areas. 
The producers no longer meet their 
customers face to face, even 
though travel today is much easier, 
and the airplane is almost as com- 
mon now as the horse and wagon 
was then. 


Along with these changes, a host 
of problems associated with long 


have 
have 


distance _ transportation 
emerged. Many of these 


(Continued on pafe 21) 
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COMPILED BY THE LYONS FERTILIZER COMPANY 


Reports Of Our Field Men... 


HIGHLANDS AND POLK 
COUNTIES 


J. T. Griffiths and J. K. Enzor, Jr. 


An excellent rain fell during the 
first week in January. Groves in 
this area received from 1% to 3 
inches of rain. Rain fall coupled 
with warm weather is producing 
some growth and even some bloom 
by the middle of January. If warm 
weather continues there will be 
considerable new growth early in 
February. 

There is a general leaf drop 
occurring in many groves. This 
has been particularly noticeable on 
Tangerines, but it is occurring on 
all varieties. In a very few in- 
stances this is the direct result 
of purple mite or rust mite infes- 
tations. However, more often than 
not it is what should be consid- 
ered as a normal leaf drop which 
precedes Spring growth. Where 
greasy spot has developed during 
the Fall, this leaf drop may be 
severe. 

Many groves along 
have suffered severe defoliation, 
particularly in the tops. No good 
explanation for this has been forth- 
coming. Sprays are of no use un- 
less actual infestations of mites 
can be found. 

The yellowed and yellow veined 
leaves mentioned in the December 
report have become more preva- 
lent in many groves. These are 
primarily found on pink and red 
grapefruit. 

Spring fertilizer applications are 
beginning in late January. In 
groves where iron deficiency symp- 
toms have been common, from 4 to 
8 ounces of Ferro-grene per tree 
should be applied. This may be 
mixed in top dresser formulations. 


the Ridge 


SOUTH POLK, HIGHLANDS, DE- 
SOTO AND HARDEE COUNTIES 


C. R. Wingfield 
The rains of early January were 


gladly received for many citrus 
growers had begun thinking of the 
possibility of irrigating. In fact 
some had already begun. This 
rain was rather general and altho 
not as badly needed by the vege- 
table growers as others, it insured 
them good moisture conditions:-An- 
other benefit of this rain was for 
pasture grasses. The heavy frost 
has been hard on pastures and it 


has been necessary to supplementto 


with feed to keep the cattle in 
good condition. 

The citrus situation continues to 
look brighter for the grower in 
that fruit prices are steadily on 
the rise. Many however had sold 
midseason fruit before the present 
higher prices prevailed. All are 
in hopes that the Valencias will 
bring good prices to bring the 
average for the season to a higher 
point. 

Plans for the top dresser appli- 
cation of fertilizer should be made 
for that time is just around the 
corner. To insure size and a good 
set of fruit this application is very 
necessary. Groves are looking 
good for this time of the year. 
The trees are rather dormant but 
this is as they should be and it 
will take only a few days of warm 
weather to cause the sap to rise. 


WEST CENTRAL FLORIDA 
J. E. Mickler 


The holidays are over and folks 
can settle back in the old groove 
once more. This section did at 
last get some rain that will last for 
a while. Citrus trees are begin- 
ning to recover from the shock 
of picking and with the rain can 
be expected to look better. Plans 
are now being made to make ready 
for the early Spring application of 
fertilizer. Prices have been such 
that the grower feels better able 
to follow a good fertilizer program. 

Pasture men are beginning to 
think about early Spring fertilizer. 
From our best sources we have 
definite proof that fertilizing in 
early Spring pays off in more ways 
than one, and more cattlemen are 
following that practice. From the 
shipments of fertilizer, we gather 
that melons will be plentiful this 
Summer. Indications are that we 
can expect a big crop of melons. 


NORTH CENTRAL FLORIDA 
Vv. E. Bourland 


Weather conditions are very 
good, having had good rain, with 
nice cool weather following, which 
has been very fine on fruit. Lots 
of fruit is being moved, most 
growers are trying to clean up tan- 
gerines, most Hamlins and Parson 
Browns have been moved. Pine- 
apples and Seedlings are being 
picked now, Temples are beginning 
move. 


Red spider or purple - 


mite has done quite a bit of d 
age in lots of groves. Most of 
growers hated to have to put 
extensive spray, but the fruit pri 
are very encouraging. 

Melon growers are very busy 
their fields, quite a few cabbage 
ready to be marketed, with pri 
only fair. Later plantings grow 
very nicely. 

SOUTHWEST FLORIDA 
Eaves Allison 

The long and severe cold weatiier 
of December and early Janu:ry 
has served to greatly improve the 
quality and appearance of ur 
oranges and grapefruit crop in 
this area. Prices are firm and 
on the up and up at this time, so 
all the growers are optimistic. 

January fertilization is well un- 
der way with those on a two-appli- 
cation program. Growers who pre- 
fer three applications per year will 
apply their Spring top dresser or 
fertilizer next month. 

Tomato crops escaped annihila- 
tion by the flooding rains and se- 
vere cold and some fruit from Fall 
plantings is still being picked. 


NORTH HILLSBOROUGH AND; 
PINELLAS COUNTIES 
J. A. Hoffmon 

Although there has been a lot of 
cold weather this Winter, there has 
been very little cold damage. In 
low areas some trees were bitten, 
but most growers have benefitted 
by the long cold weather. 

Rains early this month have help 
ed the growers and have been ap- 
preciated by all. 

Purple mite and 
active in this area and everyone 
should be on the alert to keep 
these under control. 


rust mite are 


PASCO AND HILLSBOROUGH 
COUNTIES 
E. A. McCartney 

We have had several showers 
since the heavy rains in December 
which were beneficial. The Spring 
application of fertilizer on citrus 
has started. The cold spell of late 
December and January did little 
damage except to young trees in 
low spots. Oranges were benefit- 
ted — coloring up in nice shape. 

There is less scale than usual 
in my territory and the trees are 
in good condition. Prices have 
dropped the last week as much as 
20 cents per box but growers are 
expecting a good price for Valen- 
cias as soon as the midseason fruit 
is all gone. 
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Uncle Bill Says: 


Every now and then we hear folks who’s inclined to worry about 
the future of the citrus industry of Florida account of the increasin’ 
production in this state . . . well there’s been times when we sort of 
wondered if maybe we wasn’t headed fer trouble... but during the 
past two weeks we’ve talked to a feller from Texas who has a purty 
sizeable packin’ house in the Lone Star state who told us he was 
closing up that part of his business... said a lot of growers has turned 
their groves into cotton farms, and that overall production was way 
down... 


Then this week we talked to a feller from California who said 
that this tristezia or die-back or whatever he called it was playin’ hob 
with a lot of groves in California, and in other places a lot of purty 
groves was bein’ pulled up to make new subdivisions to build homes 
on... and we ain’t gloatin’ over the misfortune of friends in Texas 
and California, ’cause we dpn’t like to see anyone havin’ trouble, but 
knowin’ these folks as we do we feel sure they ain’t kiddin’ us... 


So if Florida citrus crop volume is growin’ bigger and bigger a feller 
who’s good at figgers would sort of take into consideration the loss in 
volume in the other two big citrus producin’ states and add it to the 
growin’ market fer citrus and probably come out with an answer that 
would say they ain’t too much fer the Florida growers to fret about 

. . 80 long as they continue to raise the fine quality fruit which most 
of Florida’s citrus producers is growin’. 


And that reminds us that fer years the lyons Fertilizer Company 
has been featurin’ a slogan which says “Produce Maximum Crops of 
Finest Quality With Lyons Fertilizers.” 


’Course most anyone can figure out a good slogan but when the 
slogan is backed by years of practical and satisfactory demonstration 
as the Lyons slogan has been, then it really means sumpin. 
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PROGRESS AS A PROBLEM IN 
THE MARKETING OF HORTICUL- 
TURAL PRODUCTS 

(Continued from page 17) 


by the tremendous de- 
in rail and truck re- 
transport and the de- 
of largescale processing 
The development of the 
Market News Service, the PACA, 
and the Inspection Service has 
helped to solve many of the prob- 
lems formerly associated with long 
distance sight-unseen trading. 

But there are some phases in 
the marketing of horticultural pro- 
ducts in which I think we have 
fallen behind. One of these is the 
retail merchandising of fresh pro- 
ducts. Those who grow and ship 
today exert relatively little influ- 
ence over the way in which their 
products are offered to the con- 
sumer. Yet, whether the customer 
can be induced to pay a price suf- 
ficiently high to encourage con- 
tinued production depends in a 
large measure upon whether the 
commodities have been properly 
handled at wholesale and retail levels. 

Let me put the problem to you 
in question form. First, have 
growers and shippers fully realized 
the need for their greater partici- 


been met 
velopment 
frigerated 
velopment 
industries. 


pation in the retailing of the pro- 


ducts they grow and ship? Second, 
have they fully appraised the prob- 
lems associated with progress in 
the marketing of their products? 
These are questions which, to me, 
are very much to the point and need 
to be answered affirmatively. 

We hear a great deal said about 
the spread in prices between what 
the grower gets and what the con- 


STA a 


CHEMICAL 


APOPKA, FLA 


THE CITRUS 


Growers and shippers 
frequently complain about this 
spread in prices. When they do, 
they no doubt are thinking of the 
beautiful harvest appearance of 
their producmts and the care they 
have lavished upon them. What 
most growers and shippers fail to 
realize it that, in many instances, 
these commodities get such poor 
handling in marketing channels that 
they present to the buying house- 
wife a worse appearance’ than 
would a heap of culls at shipping 
point. 


sumer pays, 


acclaimed as one of the most im- 
portant and progressive develop- 
ments in food merchandising. If 
we agree that it is, we should be 
fully aware of the problems asso- 
ciated with its use in the marketing 
of fresh fruits and vegetables. 
Moreover, you producers and ship- 
pers should be doing something 
definite in enhancing the impulse 
appeal of your products at retail. 
The friendly grocer who used to 
take the order over the phone and 
pushed whatever needed to be moved 
is rare today. Likewise, the serv- 
ice clerk who made a sale and 
handled the marchandise carefully 
while placing it in the hands of 
the consumer is no longer with us. 
You can’t depend upon them to do 
the job for you. The product 
must sell itself, and, to do that, 
it must be put before the con- 
sumer in a manner that takes full 
advantage of self-service and 
awakens the impulse in consumers 
to buy. 


Farmers did a pretty effective 
job of marketing their products 
when they hauled them to market 


WINTER HAVEN, FLA 


INDUSTRY 


COMPANY 


February, 1953 


by wagon and met the customer 
face to face. What can growers 
and shippers do today, figuratively 
speaking, to get back on the wagon 
and insure that their products meet 
the approval of the consumer? 

I believe, the answer to that 
question lies in greater participa- 
tion by growers and shippers in a 
program directed toward helping 
wholesalers and retailers to do a 
better job of preparing, display- 
ing, and marchandising their pro- 
ducts at the retail level. I iknow 
that for years growers and _ ship- 
pers of individual fruit and vege. 
table commodities have maintained 
dealer service men to work with 
retailers in their stores. While 
this work has been helpful from 
a public relations standpoint, it has 
not been sufficient to do the whole 
job. In promoting one commodity 
or group of commodities, these 
specialized service men seem to 
lose sight of the fact that the 
retailer cannot make a living by 
selling one product. Obviously, the 
retailer must sell a wide variety 
of fresh fruits and vegetables, if 
he is to be successful in this de- 
partment, 

Similarly, many in the industry 
seem to have become bogged down 
with the idea that the only compe- 
tion they have to meet is from 
similar products produced by other 
members of the industry. A little 
study of the situation should dis- 
pel this notion forever. Consider 
the many hundreds of things that 
consumers spend money for. Ac- 
tually, aren’t they all in competition 
with fruits and vegetables for the 
consumer’s dollar? And have you 
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observed the kind of merchandising 
job the producers of these pro- 
ducts are doing? 

A recently published report that 
I have seen demonstrates that there 
js a direct relationship between 
over-all attractiveness of the fresh 
fruit and vegetable display and 
yolume of sales. What does that 
mean to growers and_ shippers? 
To me it means that, to be most 
effective, growers and_ shippers 
must not only engage in public 
relations work for their individual 
commodities but they must also 
unite with other members of the 
industry in a marketing program 
designed to maximize sales of all 
fruit and vegetable commodities at 
the retail level. 

This conclusion stems from the 
fact that of all those engaged in 
the marketing of fresh fruits and 
vegetables, the retailer alone is not 
a specialist. He handles literally 
hundreds of food products. Some 
have even added dry goods, cos- 
metics, and hardware. The retail 
merchant is constantly being plied 
with merchandising help by other 
product groups. This raises a very 
pertinent question: Is the merchan- 
dising material for durable com- 





CITRUS BUDWOOD 
INSPECTION OFFICE 
AT WINTER HAVEN 


Florida citrus nurserymen and cit- 
rus growers will be interested in an 
announcement by Paul E. Frierson, 
hursery inspector, that a budwood in- 
spection office has been opened in 
Winter Haven. 

Through the cooperation of Nathan 
Mayo, Agriculture Commissioner, and 
G. E. Copeland, Director of the Citrus 
and Vegetable Division, the State 
Plant Board has opened an office in 
Room 110 of the Florida Citrus Build- 
ing, Winter Haven, for handling the 
Citrus Budwood Program. 

Gerald G. Norman, assistant to the 
hursery inspector, Citrus Budwood 
Certification, is in the field in charge 
of the program and will administer 
the program from the Winter Haven 
office. His mailing address is Post 
Office Box 41; Winter Haven, and his 
telephone number is 44-451. 

The State Plant Board nursery test 
plot for testing all trees being con- 
sidered for registration will be tested 
in the Winter Haven area with B. E. 
Daniel in charge. It is anticipated 
that many trees will be submitted for 
registration in this newly created pro- 
Tam to insure the distribution of di- 
Sease free nursery stock. 
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modities that is showered on him 
in any way applicable to fresh 
fruit and vegetables? Not neces- 
sarily. Fresh fruits and vegetables 
are perishable. Most of the other 
products aren’t. We know, too, 
that improper handling of fresh 
fruits and vegetables anywhere 
along the line can contribute to 
their deterioration. I cannot be- 
lieve it benefits the industry if 
the person employed in the hand- 
ling of your products, through neg- 
lect, ignorance, and general lack 
of enthusiasm, allows your mer- 
chandise to deteriorate and lose 
the qualities that make it so at- 
tractive to the consumer. 

Growers and_ shippers 
not see the advantages to them- 
selves of cooperating in a _ pro- 
gram to increase the retail sales 
of fresh fruits and vegetables, be- 
cause they believe the job should 
be done solely by other members 
of the industry, are placing them- 
selves in the same category as the 
small child who said, “It will serve 
my father right if my hands freeze 
off. He should have bought me 
gloves.” 

Progress has also intensified the 
problem of efficiency. The in- 
dustry is faced with ever increas- 
ing costs. This raises another 
question: Has the fruit and vege- 
table industry kept pace with other 
product lines in efficient handling 
and distribution? Those who look 
to the fresh market will note the 
growth in processed products. Here 
in Florida, during the last 20 years, 
production for processing has in- 
creased sharply. Perhaps the most 
spectacular development in recent 
years has been in frozen citrus 
concentrate. This year, the volume 
of oranges marketed in the form 
of frozen concentrate will exceed 
that of oranges marketed in the 
fresh form. 

(Concluded next issue) 
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BORDEN AWARD RENEWED 


The Borden agricultural scholarship 
award to the University of Florida 
College of Agriculture has been re- 
newed for five years through 1959, it is 
announced by Dr. C. V. Noble, dean. 
the award has been made annually 
since 1945. 

The Borden Company Foundation, 
Inc., gives $300 to the student who 
has taken two or more courses in 
dairy science and has achieved the 
highest average grade in all college 
work preceding the senior year. 
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How do you buy 
Fertilizer 


On Price Alone 
..0F 


End Results? 


Your fertilizer is expen- 
sive if you buy on price 
instead of net returns. 


NACo fertilizers 
are a bargain because 
they contain all the nec- 
essary ingredients to 
produce larger health- 
ier yields at less cost. 


NACO fertilizers 


are properly balanced 
to assure you of high- 
est quality and less cost 
to the grower. 


NACO field repre- 


sentatives are experien- 
ced in planning a ferti- 
lizer program to suit 
your individual needs. 


More and more success- 
tul growers are depend- 
ing on Naco. for greater 
profits. 


Try HACO and 


Compare Results 


FERTILIZER 
COMPANY 


JACKSONVILLE, FLA. 
FT. PIERCE, FLA. 
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New Orange Powder Developed By USDA 
Stores Well, Makes Excellent Beverage 


A new process for the manu- 
facture of powdered orange juice, 
announced today by the U. S. De- 
partment of Agriculture, yields a 
product that stores well under 
severe conditions and makes an at- 
tractive, fresh-flavored beverage 
when reconstituted with water. Be- 
cause the new process has_ suc- 
ceeded so well in laboratory and 
pilot-plant studies, the Army Quar- 
termaster Corps has procured a 
small trial supply, for testing pur- 
poses. The new product is not yet 
available commercially. 

The studies that produced the 
new process were conducted in Al- 
bany, Calif., at the Bureau of Ag- 
ricultural and Industrial Chemistry’s 
Western Regional Research Labor- 
atory. Dr. G. E. Hilbert, chief of 
that bureau, said that the new pro- 
cess consists of several steps, all 
of which represent various kinds 
of technical advancement, accom- 
plished either during these studies 
or in recent years. 

Dr. Hilbert said that the process 
begins with juice concentrated at 
a low temperature, a comparative- 
ly new development. The drying 
step requires a vacuum process and 
applies new knowledge of the physi- 
cal and chemical behavior of juices 
under specific and carefully con- 
trolled conditions of temperature 
and pressure, Use of ultra-high 
vacuum, the so-called “freeze-dry- 
ing process’, is not necessary. 

Another feature of the process 
is the addition, after the drying 
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step, of an adequate amount of 
specially prepared, stabilized natural 
orange oil to the powder, as flavor- 
ing. This is essential because dur- 
ing drying the natural flavor es- 
sence of the orange is largely lost. 

Additional Information: 

Keys to the product’s stability 
under very warm storage condi- 
tions are the “locking in” of flavor 
by a recently developed commercial 
method of preparing the added or- 
ange oil, and by packing the pro- 
duct in cans containing small inner 
packages of desiccant. Thus very 
low moisture content (down to 0.5 
percent) is achieved. For most 
severe storage conditions (100° F. 
for a period of months), powders 
containing 40 percent of corn sirup 
solids have been highly successful. 
Further research, with and with- 
out edible additives, is under way. 

An attractive characteristic of 
the new powder is its ease of re- 
constitution. An appropriately 
measured quantity of the powder 
dropped into a glass of water (even 
ice water), dissolves immediately 
and remains dispersed in the water, 
without settling out. The color is 
that of fresh orange juice. Tasters 
have uniformly praised the flavor 
as that of natural orange. Nutri- 
tive factors, such as vitamins A 
and C, are well preserved, even 
after prolonged storage. 

In the experimental drying pro- 
cess, a thin layer of concentrated 
juice is placed on pans, and these 
are placed in a vacuum chamber 
on shelves that can be heated. The 
combination of heat from the shelves 
and the vacuum applied causes the 
juice to puff up to many times its 
original volume as it dries, On 
removal from the vaccum chamber 
the dried puffed juice readily 
breaks down into powder. The 
texture is thus fine and flaky, and 
this characteristic largely explains 
the ease of reconstitution with 
water. 

Scientists in the Western Labora- 
tory are continuing their studies 
with juices of other fruits and 
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vegetables, and already promising 
results have been obtained in the 
production of beverage powders 
from concentrated juices of other 
citrus fruits, tomato, pineapple, ap- 
ple, and grape. 

Much remains to be done in 
further investigation of applications 
and modifications of the process, 
according to Dr. Hilbert. At pre- 
sent the achievement consists only 
of a demonstration that high-quali- 
ty natural juices can be reduced 
to the dry state, packaged and 
preserved, and _ reconstituted and 
used with good results, both as 
satisfying beverages and as sources 
of essential vitamin. 


DATE SET FOR STATE 
HORTICULTURAL MEET 
The Florida. State Horticultural 
Society will hold its 1953 meeting at 
the Princess Issena Hotel in Daytona 
Beach November 3-5, it is announced 
by Dr. E. L. Spencer, secretary. Dr. 
Spencer, who heads the Gulf Coast 
Experiment Station at Bradenton, 
says the place and date were set by 
the executive committee recently. 
30,000 plant diseases 
losses in the United 
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Classified Ads 


HAIRY INDIGO SEED — Common 
Hairy Indigo, purity 99.00%, germi- 
nation 91.50%, $30.00 per  cwt. 
Early Hairy Indigo, purity 99.25%, 
germination 83.00%, $32.50 per cwt. 
Blanket Hairy Indigo, purity 95.87%, 
germination 88.00%, $40.00 per cwt. 
Florida Beggarweed Seed, purity 
98.12%, germination 61.00%, 80c Ib. 
Free delivery on 500 lbs. or more. 
LEWIS & VICKERS 

Box 1117 — Phone 3828 
Haines City, Florida 


More 
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FOR SALE — THE BEST QUALITY 
CITRUS TREES. Several thousand 
Temple, Citra Pineapple, Pink Seed- 
less and Red Grapefruit trees on 
Sour Orange root. Contact Frank 
K. Chase, Telephone 84-501, Au- 
burndale, Florida. 


SUPERIOR CITRUS TREES—Now 
available on Rough Lemon, Sour 
Orange, Sweet Orange, and Cleo 
Rootstocks. Prices $1.10 up, de 
pending on the size and number 
ordered. Also Seedlings for lining 
out of all varieties. Write for 
‘Tips to Growers”. 

WARD’S NURSERY 
Avon Park, Fla. 


CITRUS TRBES, in quantity. Valen- 
cia, Pineapple, Pink Seedless Grape- 
fryit ,on rough lemon root, for 
Summer and Fall delivery, %” to 
%”. Also trees budded to order. 
ORANGE STATE NURSERIES 
Zellwood, Florida 
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Citrus Fruit Exhibit 
At Florida Citrus Exposition 


A graphic demonstration of the 
value of citrus feed, made from 
orange, grapefruit and tangerine peel 
and other refuse of canning and con- 
centrated plants, in putting “mer- 
chantable” weight on beef cattle will 
be a feature of the 1953 Florida Cit- 
trus Exposition in Winter Haven 
Feb. 16-21. 

Florida Citrus Processors Associa- 
tion will cooperate with the big citrus 
show in setting up displays of pro- 
ducts of the feed mills, including 
molasses and esential oils. In addi- 
tion about 20 head of Florida beef 
cattle as well as some Calves, all fed 
on citrus pulp, will be on exhibition. 

The processors have named Mallory 
Roberts of Kuder Citrus Pulp Co., at 
Lake Alfred, to head the committee 
in charge of the organization’s parti- 
cipation in the Exposition. 

John A. Lang, president of the Ex- 
position, said that several additional 
floats had been signed up for the big 
opening day parade on Monday, Feb. 


16. Marion Newton is chairman of a 
special Chamber of Commerce vcom- 
mittee lining up the parade which pro- 
mises to be the biggest in the history 
of the citrus show. “We’ve got plenty 
of room for more floats, bands and 
other units,” Newton said. 

With the cooperation of Florida 
Citrus Mutual, the Exposition hopes 
to have several hundred individual 
entries in its annual fresh fruit con- 
test, with premiums and awards for 
the best commercial packages in all 
varieties. Phil Lucey, general man- 
ager of the show, said the contest is 
for growers, but pointed out that the 
term “commercial package” means 
any container that is on the approved 
list of the Florida Citrus Commis- 
sion, and this included all sizes of 
boxes, baskets and the like. 

Girls and potential sponsors from 
all over the state have asked Exposi- 
tion officials for the rules and regu- 
lations and entry blanks for the show’s 
annual queen contest which will be 
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staged in two phases on Monday and 
Tuesday nights, Feb. 16-17. Lucey 
said that the actual public corona- 
tion of the queen will be in the form 
of a pageant with all the pomp and 
ceremony of a regal affair. Dorothy 
Taylor, Winter Haven dance instruc- 
tor will stage the coronation page 
art. The winner of the queen con- 
test wil! represent the Florida citrus 
industry at the coronation of Queen 
Elizabeth II in London in June and 
will follow this by a tour of Europ- 
ean countries. 


BUILDING FOR 4H CLUB 
LIVESTOCK SHOWS TO BE 
BUILT IN JACKSONVILLE 


Construction work on a livestock 
building in which 4-H club boys can 
exhibit their animals in Jacksonville 
is expected to begin soon, according 
to James H. Watson, Duval County 
Farm Agent. 

Plans for the building have been 
drawn by W. G. Bachelor, Jackson- 
ville architect, who also will supervise 
construction. The building will be 
constructed at the Duval County 4-H 
Park in Jacksonville, and construction 
costs will approximate $25,000. 


F. F. F. BRAND FERTILIZERS 


Because they .. . 


e Guarantee Finer Fruit 


e@ Produce Larger Crops 


e MAKE GREATER PROFITS! 


e Build Hardier Trees 
e Lower Production Costs 


Any one of our Field Service Men will be glad to 


prove our claims by giving you the names and tell- 
ing you of the successes of growers who consistently 
follow a FLORIDA FAVORITE FERTILIZER pro- 


gram year after year. 


P. O. BOX 912 — PHONE 2129 


As an additional ser- 
vice, our own fleet of 
trucks delwers your 
fertilizer to you when 
and where you want 
it! 


LAKELAND, FLORIDA 





in your top dresser application wherever 
iron deficiency symptoms are present. 


Ferro-Grene 


may be mixed with nitrogen, potash, and magnes- 
jum. Where deficiency is severe include sufficient 
Ferro-grene for one half pound per tree. See 


table below. 


Amounts of Ferro-grene 
per ton for severe deficiency 


Insist on a 
“Completely Chelated Compound 


tilized with one ton 
Lbs. of Ferro-grene 


Lbs. of fertilizer 
No. trees to be fer- 


Apply in 
Top Dressers This Spring 


no 
So 
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100 
80 
67 


% Reduce the amounts where only mild 
FERRO-GRENE . deficiencies exist 
Manufactured by 
BERSWORTH CHEMICAL CO. wae on Steen 
Framingham, Massachusetts FOR MORE 
SPECIFIC INFORMATION 





